Abstract
Introduction
Foreign-born Latinas are more likely than US-born Latinas and white women to receive a diagnosis of late-stage cervical or breast cancer (1, 2) , probably because cancer screenings are underused by this population. Latinas not born in the United States have lower rates of cancer screening than US-born Latinas, white women, and black women (3) (4) (5) . Undocumented Latinos in the United States also underuse cancer screening services (6, 7) . This underuse of screening services places undocumented Latina immigrants at greater risk of late-stage cancer diagnoses compared with their documented counterparts. In addition, mobility may be a barrier to accessing health services (8) . One-third of Mexican migrants engage in circular migration (9) , defined as repeated migrations between point of origin and destination. Yet, to our knowledge, no research has examined health care use by Mexican women who engage in circular migration.
The US Preventative Services Task Force (USPSTF) recommends a mammogram every 2 years for women aged 50 to 74 and a Papanicolaou (Pap) test every 3 years for women aged 21 to 65 years. To address the need for additional research on rates of, and factors associated with, receipt of cancer screening services by Mexican migrant women, we examined differences in receipt of cervical and breast cancer screening by documented and undocumented Mexican circular migrants. First, we compared the prevalence of self-reported, previous 12-month receipt of cervical and breast cancer screening between documented and undocumented Mexico-born Latinas who returned to Mexico from the United States. Second, we examined the extent to which sociodemographic and other characteristics explain screening practices, with an emphasis on documentation status. Because research on migrants shows that documentation status, health insurance, regular source of care, and acculturation are associated with use of preventive health care services (10-13), we hypothesized that these factors would also predict the level of use of cervical and breast cancer screening.
Methods

Sample
We used 2013 data from the project Migrante, which comprised a series of cross-sectional probability surveys of Mexican migrants in Tijuana from 2007 to 2015 (http://migrante.weebly.com). Onequarter of migrants who travel south from the United States to Mexico travel through Tijuana (14) . The Migrante surveys used a multistage sampling design, and samples consisted of migrants surveyed at key transit points in Tijuana. Eligible respondents were aged 18 years or older, were born in Mexico or another Latin American country, were fluent in Spanish, and had never before participated in the Migrante survey. Mexican migrants were approached consecutively as they were crossing through the sampling point and then screened for eligibility. Details on survey methods are described elsewhere (9) . The Health Sciences Minimal Risk Institutional Review Board at the University of WisconsinMadison and the institutional review board of the Mexico Section of the US-Mexico Border Health Commission approved the project.
The Migrante survey conducted in 2013 focused on the use of health care services. In that year, 4,215 eligible male and female migrants were screened for eligibility ( Figure) and 2,441 agreed to participate (58% response rate). For this study, we analyzed data from women migrants returning from the United States. These data came from 2 groups of women in 2 migration flows: one group comprised Mexico-born Latinas returning to Mexico from the United States via deportation (deported flow), and the other group comprised Mexico-born Latinas recently arrived from the United States on their way to their communities of origin in Mexico (southbound flow). The deported-flow migrants were recruited for the study in Tijuana's deportation station; this group consisted of 61 migrants who were intercepted during their attempt to cross the border into the United States or who crossed successfully but were later deported. Most of the 191 southboundflow migrants recruited for this study were returning voluntarily; they were permanently or temporarily established in the United States, and they were heading to their communities of origin in Mexico. Ten women in the southbound-flow, however, were returning to Mexico because of deportation. By design, our sample consisted of circular migrants, defined as migrants who had completed a migration cycle; that is, they left their communities of origin, moved to the United States, and returned to Mexico either voluntarily or involuntarily (because of deportation). Immigrants (those who travel in only one direction [south to Mexico] and never return to the United States) were not included in Migrante sampling frameworks for southbound-flow or deported-flow migrants. Therefore, we use the term "circular migrants" throughout this article.
We restricted the analytical sample to migrants who had spent 30 days or more in the United States during the previous 12 months. We imposed this restriction because most migrants spend 30 days or more in this country; the restriction should increase the relevance of our findings to health policies in the United States. Another reason for this restriction was that data on some predictors of health care access were available for this subset. After imposing this restriction, data on 39 respondents were excluded from the analysis (35 from the deported flow; 4 from the southbound flow). The final analytical sample consisted of 36 undocumented women (10 from southbound flow; 26 from the deported flow) and 177 documented women (all from the southbound flow).
Measures
The primary outcome of interest was self-reported receipt of mammogram and Pap test in the previous 12 months. Survey participants reported whether they had received these services in the previous 12 months, and if yes, in which country or countries. The main predictor was self-reported documentation status in the United States in the previous 12 months. Undocumented migrants were defined as all women from the deported group and women from the southbound group who answered yes to the question "During the last 12 months in the United States, were you undocumented any of the time?"
We collected self-reported data on the following sociodemographic characteristics: age, marital status, and education. We analyzed data on mammograms in two ways: overall and by age group (younger than 50 and 50 or older). We also analyzed data on Pap tests overall and by age group (younger than 21 and 21 or older). Marital status was categorized into unmarried, married but not living with a spouse in the United States, and married and living with a spouse in the United States. Participants reported their highest level of education completed, and a binary variable was created to stratify those who had completed high school and those who had not. We also collected data on migration characteristics, health care characteristics, and level of acculturation. Participants reported the amount of time spent in the United States in the previous 12 months (recoded into 30 d to <6 mo, 6 mo to <12 mo, or 12 mo) and in their lifetime (recoded into <1 y, 1-4 y, 5-9 y, and ≥10 y). Survey participants reported having or not having a regular source of health care and any form of health insurance in the previous 12 months in the United States. Acculturation was measured by using a scale adapted from Finch et al (15) . A continuous variable was derived from 4 questions that assessed English proficiency (for example, "In the United States, what language did you prefer to speak?"). For each question, participants received a score of 0 (Spanish or a native language always or most of the time), 1 (Spanish or a native language as much as English), or 2 (English always or most of the time). The higher the score (range 0-8), the greater the acculturation to the United States.
Statistical analysis
First, we compared the characteristics and rates of previous 12-month cervical and breast cancer screening between documented and undocumented women. Descriptive statistics (mean, standard deviation) were determined for continuous variables. Frequency distributions were calculated for categorical variables. To assess differences between the groups, we used t tests and χ 2 tests. Second, we examined the extent to which differences in characteristics explained differences in receipt of Pap test and mammogram between the documented and undocumented women. Multivariate logistic regressions were estimated. A block-by-block approach was used to examine the extent to which sets of variables explained differences in screening receipt between documented and undocumented women. The primary analysis consisted of a series of 4 logistic regression models to test the relationship between documentation status and screening receipt, ranging from an unadjusted to a fully adjusted model. The first model included only a term for documentation status. The next three models sequentially added covariates for demographic variables (age, marital status, education), migration characteristics (time spent in the US in the previous 12 months and during lifetime), health care access (health insurance status, regular source of care), and acculturation. Documented status was used as the reference category, and other reference categories included unmarried marital status, living in the United States for less than 30 days in the previous year, and living in the United States for less than 1 year during a lifetime. Analyses were completed with the entire analytical sample. Sensitivity analyses were performed with subsamples formed according to the latest screening recommendations (ie, aged ≥21 for Pap test and aged ≥50 for a mammogram) to examine the robustness of the findings. The results did not change substantially, but statistical power was significantly reduced. For that reason, we focused our study on the entire analytical sample. Analyses were performed with STATA/SE version 14.0 (StataCorp LP). Statistical significance was determined at the .05 level.
Results
Of undocumented migrants, 22.2% (8 of 36) reported having a Pap test in the previous year, compared with 46.9% (83 of 177) of documented migrants, all of whom were aged 21 or older (Table 1) . Of undocumented migrants, 30.6% (11 of 36) had a mammogram, and 38.4% (68 of 177) of documented migrants had a mammogram; this difference was not significant. We found no significant PREVENTING CHRONIC DISEASE VOLUME 13, E104
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The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services, Table 2 ). In Model 2, when age, marital status, and education were included, we found no change from Model 1 (adjusted OR = 0.30; 95% CI, 0.12-0.72). In Model 3, which included variables for time spent in the United States, health insurance status, and regular source of care status, the adjusted OR of documented status was 0.35 (95% CI, 0.13-0.95). In Model 4, which included acculturation level, we found no change from Model 3 (adjusted OR = 0.33; 95% CI 0.12-0.90). Documentation status was the only predictor significantly associated with the odds of Pap test receipt in any of the models.
In Models 1 through 4 of the logistic regression analyses for mammogram receipt, we found no significant differences between documented migrants and undocumented migrants in the likelihood of receiving a mammogram (Table 3) . After adjustment for sociodemographic factors, migration characteristics, and acculturation level (Model 4), age was significantly associated with increased odds of mammogram receipt (adjusted OR = 1.06; 95% CI, 1.02-1.09). Having health insurance (adjusted OR = 4.17; 95% CI, 1.80-9.65) and a regular source of health care (adjusted OR = 2.83; 95% CI, 1.05-7.65) were significant predictors of mammogram receipt. Model 4 also demonstrated significantly increased odds of mammogram receipt with increased level of acculturation (adjusted OR = 1.25; 95% CI, 1.01-1.55).
Discussion
Our findings on the prevalence of cancer screening receipt support and contribute to research demonstrating that Latina migrants have lower screening rates compared with other populations. Of undocumented migrants, 22 We found a significantly greater percentage of Pap test receipt among documented migrants than among undocumented migrants, even after adjustment for other factors. This finding is consistent with research suggesting that undocumented Latinos underuse cancer screening services (6) and expands previous research. However, we did not find a significant difference in the rate of mammogram receipt or in the likelihood of mammogram receipt between the documented and the undocumented migrant groups. Although the reason for the difference in findings between the 2 types of screenings is unclear, the findings may indicate distinct differences in the contextual factors influencing migrant women's use of screening services, such as pregnancy status and prenatal care, different costs of the screening procedures, perception of discomfort, and level of invasiveness associated with screening procedures (18, 19) . Perhaps these factors play a more important role for breast cancer screening than for cervical cancer screening, rendering the role of documentation status less important in predicting the likelihood of mammography receipt.
Having a usual source of care and having health insurance are important predictors of breast and cervical cancer screening receipt (20) , and undocumented status is associated with being less likely than other Latinos or whites to have medical insurance (6, 14) . Accordingly, in our study, undocumented migrants were less likely (but not significantly less likely) to have health insurance than were documented migrants. Mammography screening adherence is associated with having health insurance, an annual physical examination, or a recent physician visit (16, 18) . Insurance coverage and visits to a primary care provider within the previous year are also associated with Pap test receipt (18, 21, 22) , whereas low rates of cervical cancer screening among immigrant women are associated with lack of a usual source of health care (23) . Interestingly, in our study, having health insurance and a regular source of health care were significant predictors of mammogram receipt but not of Pap test receipt.
Latinos with high levels of acculturation use more health care services than Latinos with low levels of acculturation (13, 24, 25) . After controlling for several factors, our study found that increased acculturation significantly predicted receipt of a mammogram but not of a Pap test. Other research suggests that higher PREVENTING CHRONIC DISEASE VOLUME 13, E104
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The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services, the Public Health Service, the Centers for Disease Control and Prevention, or the authors' affiliated institutions. levels of acculturation predict greater use of cervical cancer screening (26). This discrepancy might be attributed to our small sample of undocumented migrant women or to differences between circular migrants and established immigrant populations in the United States. Our sample had low levels of acculturation, but another study of Latinas in the Midwest who had low levels of acculturation showed that having a usual source of health care was a significant predictor of both mammogram and Pap test receipt (13) . That health care access and level of acculturation did not predict receipt of a Pap test might be due to several factors. We had a small sample of undocumented migrants, and we expect that a larger study would produce results consistent with other results published in the literature. The percentage of migrants who had a usual source of health care was high in this sample, considering the low levels of health insurance coverage. Furthermore, Pap test receipt is a less expensive type of screening that may be easier to schedule and complete than mammography is, making the Pap test potentially easier to obtain through community clinics, reproductive and sexual health clinics, or during other health clinic visits.
This study had several limitations. The study design may overrepresent the number of highly mobile migrants. However, circular Mexican migrants are a difficult-to-reach, understudied population, and our methods shed light on their patterns of health care use. The survey was conducted in Tijuana, and results may not apply to migrants traveling through other Mexican border regions. The response rate was moderate, and the size of the subsample of women in the survey was small, which resulted in lower than ideal sample sizes. Additional research with larger samples of migrant women is needed to estimate rates of cancer screening more accurately. Self-report of breast and cervical cancer screening may be unreliable. Future research could consider validating self-reported screening receipt with clinical records where possible. Considering the low levels of acculturation in the sample, our results on associations with acculturation level may not extrapolate to more acculturated Latina populations. Our estimates reflect and compare screening rates during the 12 months before the Migrante survey in 2013. Although this uniform timeframe allowed us to compare the rates of two groups, we cannot directly compare our data with data on screening rates measured during the past several years.
Despite these limitations, this study provides unique and critical data on cervical and breast cancer screening use among an understudied population of Mexican migrant women. Documented and undocumented migrant women differ in the way they use cancer screening services, and public health programs in the United States should be developed to improve rates of cancer screening among Latina migrant women, especially undocumented circular migrants. To intervene appropriately, additional research is needed to better understand the relationship between documentation status and cancer screening receipt among migrant women. Future research should aim to better understand the factors that predict cancer screening, identify potential targets for intervention to increase rates of screening receipt, and examine how the implementation of the Affordable Care Act has affected receipt of women's preventive health care services in this population. PREVENTING CHRONIC DISEASE VOLUME 13, E104 PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY AUGUST 2016 The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services, the Public Health Service, the Centers for Disease Control and Prevention, or the authors' affiliated institutions. PREVENTING CHRONIC DISEASE PREVENTING CHRONIC DISEASE VOLUME 13, E104
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